The treatment of mono-and tetra-thiacalix[4]aienes (2, 3) with chloramine Τ gave unexpected monospirodienone derivatives (4, 5). The reaction of methyl ethers (6, 7) of thiacalix[4]aienes with chloramine Τ followed by demethylation gave novel derivatives (10, 11) having a sulfilimine group. X-ray analysis revealed that 11 adopts cone conformation in the solid state, in which the sulfilimine group directs toward axial orientation to take part in circular hydrogen bonding with four OH groups.
Introduction
The modification of calix [4] arenes (e.g. 1) in a stereo-and regio-selective fashion at the upper and lower rims has been commonly understood to develop their new functions.
1 Otherwise, a replacement of the bridging methylene of the calix scaffold with heteroatoms should be highly intriguing but quite challenging field in calixarene chemistry due to synthetic difficulty. Therefore, our interest was focused on modification of the methylene moiety by changing to another group such as carbonyl, sulfur, or amino acids. For example, we reported the replacement ο f any of the four bridging methylene groups of calix [4] arene by epithio groups via the stepwise joining of the component phenol units with methylene or epithio bonds followed by ultimate cyclization to produce mono- (2) 
Result and discussion
First of all, we examined the reaction of 2,3 with chloramine Τ (Scheme-1). Surprisingly, the reaction of 2 with chloramine Τ in C HCh-MeOH (3:1) at 0 0 C for 2 hr gave a y ellow color compound, which was indicative of the altered calixarene structure. 8 Moreover a signal pattern revealing Cy-symmetry and the absence of tosyl resonances in its *H NMR spectrum were reminiscent of the monospirodienone derivatives.
The FAB(+) MS spectrum confirmed this assumption, showing a molecular peak at 664 m/z besides a peak at 665 m/z due to the parent. Furthermore, two characteristic 13 C NMR signals at 83.2 and 195.4 ppm due to the spiro and carbonyl carbons were observed, respectively. Typical 'H NMR signals at 6.03 (Ha) was confidently assigned to vinyl protons of the monospirodienoic moiety (Fig. 1) . The regiochemistry was determined by COSY and NOESY experiments. Cross-peaks were observed at H/Hb, Ht/Hc, Hj/He, and Η f Naoya Morohashi et al.
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/H g in the NOESY spectrum, which are only compatible with 4 among the four possible regio isomers.
Similarly, the reaction of 3 with chloramine Τ gave the corresponding monospirodienone derivative 5 as a red color crystal in high yield. Calixarene spirodienone derivatives are usually obtained by mild oxidation with trimethylphenylammonium tribnomide under basic conditions. 9 We supposed that chloramine Τ may act as a base and an oxidant in these reactions without oxidation of sulfur. Then, oxidation of 3 by usual system was examined, giving 5 in only 16 % isolated yield (Scheme-2). These results indicate that chloramine Τ oxidation provides a new efficient route to monospirodienone derivatives. 
Scheme-2
Above mentioned results indicate the necessity of protection of phenolic oxygens for conversion of sulfide to sulfilimine by the reaction with chloramine T. Thus, 2,3 were treated with methyl iodide in acetone using alkali carbonate as a base catalyst to give the corresponding tetra methyl ether 6, 7 in a satisfactory yield, respectively (Scheme-3). 11, 12 The reaction of 6 with chloramine Τ in CHCb-MeOH (1:1) gave smoothly 8
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with the sulfilimine moiety, which is confirmed by 'H NMR, FAB MS. 13 Thus, compound 8 possesses two doublets due to the tosyl group (δ 6.82 and 8.11 ppm (each 2H)) with typical coupling constants (J= 7.8 Hz)
together with the singlet of the methyl group at 1.93 ppm (3H). Similarly, the reaction of 7 with chrolamine Τ gave 9. 14 This was confirmed by FAB MS (893 m/z) and 'H NMR, which showed only one singlet of methyl protons at δ 2.30 (3H) and two doublets of aryl protons of tosyl group (δ 7.09 and 7.70 ppm (each 2H)). The examination of this reaction at several temperature with changing equiv. of chloramines Τ resulted in isolation of only 9. Thus, the other three sulfides of 7 could not be converted to sulfilimine under these reaction conditions. ppm, respectively, suggesting that hydrogen bondings comprising a cyclic array of the phenolic OH groups exist in these compounds. The final evidence for the structure of 11 was demonstrated using single crystal X-ray diffraction analysis (single crystals were obtained by slow difliision of CH3CN to CH2CICH2CI solution). 16 It has been revealed that sulfilimine group directs toward axial orientation in the crystal state (Fig.   2) . Therefore, the molecule adopts a cone conformation, which is stabilized by intramolecular hydrogen bonds between four OH groups and nitrogen of the sulfilimine group. a) Figure The mixture was stirred at 0 °C for 2 h and evaporated to dryness. The powder was dissolved in CHC1 3 , and the insoluble part was filtered After the filtrate was evaporated, the residue was purified by column chromatography on silica gel to give 4 (0.07 g, 22 %) as yellow powder In a similar maimei; treatment of 3 with chloramine Τ gave 5 (80 %) as redpowder 
